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To account for the source of dark matter(energy), a theory based on gravitation is developed in




According to observation results[1] [2] etc. ,dark
matters dominate most of the mass of the universe, while
the luminous mass in universe possess no more than
20 percent of the total mass . Moreover , there are
evidences[2] [3] deny the hypothesis that most of the
dark mass of clusters is due to the presence of nonlu-
minous intergalactic matter such as baryon or neutrino
etc. Although the mass distribution of some clusters[1]
which shows a striking similarity to that of galaxies has
been reconstructed , it has not yet made clear what the
candidates of the dark matters are.
To account for the source of dark matter, a theory
based on gravitation is developed in this paper . By
analysing the interaction of gravitation, one can draw
the conclusion that some mass is contained in the grav-
itational elds between any two bodies. Obviously the
mass of this kind is ’dark’ and can’t be detected directly.
To the big cluster of galaxies, it is considerable , but to
a small galaxy structure like solar it’s only about 10−11
~10−12 solar mass(M),which is the reason why we have
not found the eect of the "dark" mass nearby.
In the latter half of this of this paper a formula for eval-
uating the dark mass density of disc-like clusters is given.
By applying the result of Tyson’s [1] on detailed mass
mapping of CL0024+1654 the constant in the formula is
determined, which has the same order of magnitude as
the value given by Solar system.
II. A PROPERTY OF GRAVITATIONAL FIELD
Since it is impossible to carry out a gravitational ex-
periment of large scale on celestial bodies in universe, I
have to begin the argument with the imaginary experi-
ment which is in fact reasonable and direct.
In order to express the experiment clearly . Let’s rst
dene a coordinate system. Imagine we have chosen a
coordinate origin where an observer is located . There
are two big celestial bodies far away enough from the ob-
server not to aect the observation result. And there is
a test body with little mass but sensitive to the change
of the gravitational eld of the two celestial bodies. The
length between the test body and the two celestial bodies
is assumed to be much larger than the distance of the two
celestial bodies. For convenience ,one can postulate there
exist only the three bodies inside the space region to be
considered. Now let’s consider the two celestial bodies
and there interaction as a closed system before experi-
ment i.e. as a system not exchanging matter and energy
with the outside. The observer is to detect the change of
the gravitational eld of the system by observing motion
of test body.
At the beginning of the experiment the two bodies of
system have no initial relative velocity to the coordinate
origin. Then they begin to fall to each other because of
the gravitational interaction. During the process the ki-
netic energy of the two bodies is increasing little by little
until the collision happens. Thus according to the mass-
energy equation E = mc2,the mass of the system seems
to have been increasing and reaches its maximum value
after collision. It’s well known that the radiation of the
gravitation is a quadrupole radiation,so the system keeps
being a closed state during the falling process. There-
fore the initial mass of the system must have been the
"maximum"mass including "increased" part after colli-
sion. The observer must have noticed that the gravita-
tional eld around the test body has no change ever since
the beginning. In another word,the closed system con-
tains much more mass than the sum of the masses of the
two luminous celestial bodies,it exists in the gravitational
interaction at the initial state and in the kinetic energy
at the nal state.Now,let’s accept a hypothesis according
to the "observed" result:
Hypothesis 1:The gravitational in-
teraction of any two celestial bodies
contains some mass that can’t be seen.
In the following part this kind of mass is called Gravi-
tational Potential mass(GP mass) which exist as positive
energy provided by gravitational eld.Up to now there is
no experiments contrary to the hypothesis.
III. INFERENCES
From the hypothesis,one can conclude that any two ce-
lestial bodies whose distance is not nought contain GP
mass that can’t be seen .Now one may want to know
whether the GP mass performs its gravitation on the
bodies containing it. If one accept the positive an-
swer,some more mass must be contained between the
GP mass and the two bodies according to hypothesis.
Duplicating the deduction,one easily get the conclusion
that any system of two celestial bodies has an innite
mass,which is obviously contradictory to fact. Therefore
we achieve a principle:
The gravitational potential mass performs its
gravitational action on the bodies except that
contain it.
The conclusion implies that an observer who stands on
one body of the system can’t feel the gravitation of the
GP mass of the system. The GP mass exists in vacuum.
One may noticed another possible case that the GP
mass can’t be analyzed independently without consider-
ing the bodies containing it. Therefore to a spherical
region in a cluster,the GP masses contained by matters
of this region are all included in the region,and there are
no matters’ GP masses out the region.
It’s natural for us to pay attention to the relation be-
tween the hypothesis and the theory of relativity. Let’s
imagine a body with mass m moving around the body
with mass M . According to the above inferences, the
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motion of body m,is not aected by the GP mass con-
tained by m &M . That is to say, there is no metric eld
of GP mass around M except the metric eld of itself. As
a result,we may conclude that the new concept has noth-
ing to do with the kinetic details such as the discussion
about time-space and the equations in relativity.
These inferences make it possible to calculate the GP
mass without confronting the diculty of innite value.
IV. CALCULATION
Now let’s try to calculate the GP mass of two celestial
bodies. Suppose there are two celestial bodies M1and
M2 whose distance is R. I have to make use of the falling
process of the above imaginary experiment to evaluate
the GP mass M1and M2 . Regardless of their initial rel-
ative velocity, assume that M1and M2 fall to each other,if
their minimum distance just before collision is r ,then the








The equation is tenable because the distance between
bodies is generally much longer than the radii of celestial





But it’s still dicult for us to get an accurate value
of the GP mass. For the case of obtaining an accurate
value,one has to know something about the nal state of
the imaginary falling process such as the exact radius in
Eq. (4.2).Furthermore,any celestial body is not elastic,so
the bodies are bound to break into pieces while or before
the collision. Then how can we now know the maximum
kinetic energy of the system which is used to calculate the
GP mass?There are so many details we can’t reach out
that we can not use Eq. (4.2)any longer to evaluate the
GP mass of bodies torn to shreds while collision. However
if M1 M2 and the radius of M1is much longer than that
of the M2’s i.e. R1  R2 then it’s obvious that formula
(4.2) provides a good approximation in which we make
R1 = r for M1 nearly to be static.
For the purpose to get a general expression of GP
mass,it is necessary to know which factors determine the
GP mass. From Eq. (4.2) ,three parameters can be taken
as candidates. But in the case that bodies are tore into
shreds before collision,the minimum length between the
two bodies loses its signicant .So the r should not be
a factor. Then the remaining factors are M1and M2
.According to the imaginary experiment,there should not
exist any other factors to determine the GP mass. Any-
way,let’s stand on this viewpoint in the following argu-
ment.
Now another puzzle we must face is whether the GP
mass Md can be interpreted as the function of M1 and
M2 or not. It is regretful that there is no fact or practice
which can throw light on what we should do. Therefore,in
order to continue the argument ,one has to accept the
following hypothesis:
Hypothesis 2:There exist a function between
GP mass Md and the masses of bodies contain-
ing it,i.e. Md = f(M1, M2).
When M  m and R  r ,the function value should
be equal to formula (4.2),then one obtains the following
relations
f(M, 2m ) = f(2 M, m) = 2f(M, m),
thus in general:
f(M, vm ) = f(vM, m) = vf(M, m) (4.3)
where v is a real number. So the function form f(M1,
M2) should be
f(M1, M2) = kM1M2 (4.4)
in which k is a number satisfying ∂k∂Mi = 0.In the follow-
ing discussion,k is regarded as a constant. It’s helpful
for us to pay attention to the special example of solar
system. The mass and radius of solar are much larger
then that of the earth,so that one can apply to Eq. (4.2)
calculating the GP mass contained between them,then
compare the value with the result from formula (4.4).By
this means the constant k can be determined. Make r







, k0  2 10−6 (4.5)
where k0 is a useful dimensionless constant. It’s also easy
to know the GP mass of solar and earth is
Md = kMmearth  1.2 10−19kg = 6 10−12M
(4.6)
Now let’s suppose the GP mass is the main component
of dark matter in universe,then we can estimate the lower
limit dark mass of disc -like cluster by Eq. (4.4) from
center to periphery as the way of the following equations
to apply. Make M(r) the total mass(include luminous
mass and dark mass) inside r of a disc-like cluster,and
ρ(r)2pidr the luminous mass between radius r and r+dr
,then GP mass contained by the two parts is
dMD(r) = kM(r)ρ(r)2pirdr (4.7)
Make
M(r) = MD(r) + MV (r) (4.8)
in which MD(r) is the total dark mass inside r and MV (r)




(MD(r0) + MV (r0))ρ(r0)2pir0dr0. (4.9)
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For there still includes k in the term MD(r0),and k is a
small constant,so the k2 term can be negligible near the






and Eq. (4.6) become
dMD(r) = kMV (r)ρ(r)2pirdr (4.11)
where





dMD(r) = ρD(r)2pirdr (4.13)
where ρD(r) is the density of the dark matter. Then the
relation of ρD(r) and ρ(r) is
ρD(r) = kMV (r)ρ(r) (4.14)
dierentiate the equation,one obtain
dρD(r) = kρ2(r)2pirdr + kMV (r)ρ0(r)dr (4.15)
If only considering the region near the center,ρ(r) be-
comes a constant (or fluctuate near a constant), then the
second term of Eq. (4.15) can be ignored,we get
ρ0D(r) = kρ
2(r)2pir (4.16)
From the Eq. (4.16) and according to the mass map of
CL0024+1654 within radius 1pc [1], we draw the result
k0  1.610−6, which is the same order of the magnitude
as the result of Eq. (4.5). It shows that the GP mass
may be the real candidate of dark matter,which we have
accepted in the above argument.
V. DISCUSSION
While evaluating the dark matters on a large scale,the
Eq. (4.16) is sure to be found ineective for the cases that
the rst term of Eq. (4.9) and the second term of Eq.
(4.15) may oer a larger value of dark mass. Equation
(4.16) is right only near the center of cluster. But from
Eq. (4.15) ,we notice the nature of the dark matter’s
distribution: if ρ0D(r) < 0,then there must be ρ
0(r) < 0
i.e. the density of the dark matters’ distribution conforms
to that of luminous matter, which is also in accordance
with Tyson’s result[1].
A constraint must be accepted if the Eq. (4.5) is right.
From Eq. (4.5),the r must be a constant if the k0 is a
constant,then responsible for the condition that R1 
R2 ,M1  M2 ,the radius of the largest star should be
108m or so,i.e.108~109m. The correctness of the result
determines whether the k0 is a constant or not.
The mass derived from the kinetic energy of galaxies is
very small,so we neglect it when we evaluate clusters dark
mass. The discussion of large scale is dicult because of
the complexity of the formulae and it will be my following
work.
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